Introduction: Prevalence of cigar use has been increasing among youth. Research indicates that youth are modifying cigar products either by "freaking" (ie, removing the filter paper) or "blunting" (removing the tobacco and supplementing or replacing with marijuana), yet little is known about youth who engage in this behavior. Thus, this study examines demographic and concurrent substance use behaviors of youth who modify cigars. Methods: Data from the 2013 Cuyahoga County Youth Risk Behavior survey were examined (n = 16 855). The survey collected data on demographics, cigar product use, cigar modification behaviors, and current cigarette, hookah and marijuana use. Responses to cigar product use items were used to create a composite to classify youth in one of eight unique user categories. Univariate and bivariate statistics were calculated using SPSS complex samples procedures. Results: Overall, 15.2% reported current cigar product use, 11.0% reported current freaking, and 18.5% reported current blunt use; taken together, 25.3% of respondents reported any current use of a cigar product. When examined by user category, of those who endorsed any cigar product use, cigars, cigarillos, and little cigars use only was most endorsed (26.3%), followed by Blunt only (25.2%) and all three (ie, cigars, cigarillos, and little cigars, freaking, and blunting; 17.4%). Conclusion: A substantial proportion of high school youth who report using cigar products are modifying them in some way, with nearly half freaking and nearly two-thirds blunting. Given the FDA Center for Tobacco products recent extension of its regulatory authority to include cigar products, it is imperative to understand more about the prevalence of and reasons for cigar modification behaviors. Implications: Although the FDA has recently enacted regulatory authority over cigar products, little is known about cigar product modification. This is the first study to concurrently examine two unique cigar modification behaviors, "freaking" (ie, removing the filter paper) and "blunting" (removing the tobacco and supplementing or replacing with marijuana). A significant proportion of high school youth are modifying cigar products to be used as a tobacco product and as a mechanism to smoke marijuana. More research is needed to understand these behaviors to prevent and reduce the use of cigar products among youth.
Introduction
An increase in cigar use rates among US adolescents and young adults has been observed in recent years, [1] [2] [3] [4] [5] yet several studies indicate that the use of cigars, cigarillos, and little cigars (CCLC) may be underestimated. [6] [7] [8] [9] Underreporting of CCLC use is especially concerning because of misperceptions surrounding the use of the products, as well as the associated health risks. CCLC users perceive the products to be less harmful and a less addictive alternative to cigarettes, [10] [11] [12] which may be due to modification of the product before smoking.
CCLC are often modified in two unique ways, "freaking" and "blunting." Freaking, also referred to as hyping, tweaking, or champing, is the process whereby the tobacco contents are initially removed from a cigar or cigarillo shell in order to extract the filter paper. 11, 13 The tobacco contents are then tightly repacked into the shell to be smoked. Blunting is the process whereby the tobacco contents are removed from the cigar or cigarillo shell and mixed with or replaced by marijuana and repacked into the shell and smoked. [14] [15] [16] Blunting also occurs when tobacco rolling paper, or wrap, is filled with marijuana and smoked. The belief that freaking or blunting reduces one's susceptibility to the negative effects of CCLC smoking may cause adolescents to modify their cigar products. 10, 17 Research on the use of freaked cigars is limited. The physical effects of smoking a freaked cigarillo are similar to those physical effects of a non-modified (ie, original) cigarillo; both result in increased plasma nicotine levels, positive product ratings, and decreased abstinence symptoms, although the freaked cigarillo produced a lower carbon monoxide concentration. 18 Qualitative studies among adolescents and young adults have described the process of freaking a cigar before smoking, as well as the cultural sub-context in which this practice occurs. 10, 11 Previous work indicates that individuals learn to "freak" cigars from friends and internet videos. 11, 19 Importantly, qualitative work has pointed to the perceived dangers of the "cancer paper" (ie, the white filter paper) and the belief that removal of this filter paper reduces risk for future chronic disease. 10, 18, 19 However, little is known about the characteristics of those who engage in this practice, which would inform intervention strategies to address misperceptions and reduce tobacco use.
More is known about blunt users. Researchers have found that blunts are common among black youths who are older, males, those from urban areas, and blunts tend to be used socially in groups. 14, 16, [20] [21] [22] [23] Based on findings from a recent National Survey on Drug Use and Health study, the rate of past month cigar use was significantly higher when including blunts as compared to not including blunts, indicating that youth who identify as blunt users may not identify as CCLC users. 24 While there may be some confusion about whether blunts should be considered cigar use, it is worth noting that blunts are nicotine-containing tobacco products. In fact, blunt smokers extract nicotine by inhalation and through direct oral contact with the shell of the cigar, which could contribute to nicotine dependence. 25 A recent study determined that cigar wrappers alone may contain between 1.2 and 6.0 mg of nicotine per cigar. 26 Further, it is important to understand the intersection of tobacco and marijuana among youth, particularly marijuana use patterns within the context of CCLC modification behaviors, to better inform both tobacco and marijuana control policies. Given that blunt use is more common among young black males, this additional exposure could be contributing to the tobacco-related health disparities observed among African American men.
Of further concern is the rise in concurrent use of multiple tobacco products, which contributes to an increased risk of nicotine dependence 27 and poor chronic disease outcomes. Regardless of how cigar products are modified, youth are exposed to nicotine and potentially harmful products resulting from the burning of the shell and/or tobacco. 18 Youth modifying CCLC products and concurrently smoking other tobacco products may be unknowingly placing themselves at risk for future poor health. This topic has taken on even more relevance in light of the recent decision by the United States Food and Drug Administration's Center for Tobacco Products to extend its regulatory authority to cigars. 28 In this study we examined the use of "blunts" and "freaked" cigars among high school students in a diverse, urban, midwest county. Importantly, this is the first study known to observe both blunting and freaking concurrently, providing deeper understanding of the intersection and uniqueness of both modification behaviors. We examined demographic characteristics of youth who identified as current CCLC users, youth who "freaked" a cigar in the past 30 days (ie, current "freaker"), and youth who had used a blunt in the past 30 days (ie, current "blunter"). Next, we examine other tobacco use concurrency among current CCLC users, freakers, and blunters. We then provide descriptive characteristics of current freakers and blunters who do not identify themselves as CCLC users.
Methods
Data for this study were drawn from the 2013 Cuyahoga County Youth Risk Behavior Survey (CC-YRBS), which follows procedures similar to the national YRBS conducted by the Centers for Disease Control and Prevention but is tailored to fit local needs. 29 Sampling methodology was based on a two-stage cluster sample design. Public high schools were randomly sampled and selected for participation using a probability proportionate to size in stage one. In the second stage, all students from randomly selected classrooms from the participating schools were eligible to participate. The data were weighted to the population of 9 th -12 th grade students in the county and poststratified on grade level, gender, race, and geographic location.
Of the 54 eligible high schools, 43 (79.6%) agreed to participate in the survey. Among all eligible students in the selected schools (n = 22 458), a total of 16 855 usable surveys were completeda completion rate of 75.1%. Non-participation was due to student absence on the day of survey administration, parental or student refusal to participate. Questionnaires were removed from the data set if they failed quality control standards as established by the Center for Disease Control and Prevention. 30 The overall response rate was 60%. The study was approved by the Institutional Review Board at Case Western Reserve University.
Measures

Demographic Data
Student self-report of age, gender, race, grade level, and family affluence were assessed as demographic factors. Students were asked two questions to determine race/ethnicity. The first asked whether a student was Hispanic or Latino (yes/no), and the second asked "What is your race?"; students were instructed to select one or more responses to the race question. Based on student responses to both questions, students were identified as non-Hispanic white, non-Hispanic black, Hispanic, and other/multiple races.
The Family Affluence Scale was used as a proxy for socioeconomic status. 31, 32 Family Affluence Scale is calculated based on responses from four questions assessing family car ownership, family computer ownership, having a bedroom for oneself, and number of family vacations in a year. The scale ranges from 0 to 9 and is categorized as low (0-4), medium (5-6), and high (7-9).
Past 30-Day Tobacco and Marijuana Use Past 30-Day Cigarette Use
Students were asked "During the past 30 days, on how many days did you smoke cigarettes?". Respondents were considered current users if they reported use on 1 or more days. 33 
Past 30-Day Hookah Use
Current use (ie, past 30 days) of hookah was assessed using the standard YRBS item. 33 Responses were dichotomized as none (0) versus one time or more in the past 30 days (1).
Past 30-Day Marijuana Use
Current marijuana use was assessed by asking, "During the past 30 days, how many times did you use marijuana?" Responses were dichotomized as none (0) versus one time or more in the past 30 days (1).
33
Past 30-Day CCLC Use Current CCLC use was assessed by asking, "During the past 30 days, on how many days did you smoke cigars, cigarillos, little cigars, or flavored cigars such as Black & Milds, Swisher Sweets, or Phillies?". Branded items have been shown to yield greater endorsement among minority youth. [6] [7] [8] [9] Responses were dichotomized as none (0) versus 1 day or more in the past 30 days (1).
Items to assess cigar modification were developed in collaboration with the Tobacco Research Working Group at the Prevention Research Center for Healthy Neighborhoods at Case Western Reserve University, comprising community organizations, neighborhood residents, and academic researchers.
Cigar Modification: Freaked Cigars
Current freaking of CCLC was assessed by asking, "During the past 30 days, did you "freak" (champ or tweak) any cigars, cigarillos, little cigars, or flavored cigars?" Responses included "yes," "no," and "I have never smoked a cigar."
Cigar Modification: Blunts Current use of cigars for smoking marijuana (ie, blunt) was assessed by asking "During the past 30 days, did you smoke any cigars, cigarillos, little cigars, or flavored cigars that have marijuana in them ("blunts")? Responses included "yes," "no," and "I have never smoked a cigar."
Cigar/Modification Composite
Using the three previous items, youth were classified into one of eight categories: (1) CCLC tobacco-only user (ie, user who does not freak or blunt); (2) CCLC freak-only (ie, user who freaks and does not blunt); (3) CCLC blunt-only (ie, user who blunts but does not freak); (4) Freaker-only (ie, user who does not claim CCLC use and does not blunt, but does freak a CCLC); (5) Blunter-only (ie, user who does not claim CCLC use and does not freak, but does blunt a CCLC); (6) Freaks and blunts but does not claim CCLC use; (7) CCLC user who freaks and blunts; (8) youth who do none of these.
Statistical Analyses
Data were analyzed using SPSS v22 complex samples procedures to obtain weighted estimates and account for the complex sampling design. 34 Univariate analyses were used to determine demographic characteristics and bivariate analyses were used to identify factors associated with CCLC use, freaking, and blunting. To explore differences in demographic characteristic and concurrent substance use, bivariate analyses were conducted using SPSS complex samples cross-tabulation to provide prevalence estimates and 95% confidence intervals. SPSS complex samples crosstab produces chi-square and likelihood ratio tests to assess significant differences at p < .05. Multivariable logistic regression, adjusted for complex samples, was run in Stata v12.1 including all demographic variables to yield adjusted odds ratios.
Results
The sociodemographic, smoking, and substance use characteristics among the total sample are presented in Table 1 . Among the overall sample, the mean age was just over 16 years, with over half (51.5%) male, and mostly non-Hispanic whites (55.4%) and blacks (39.4%).
Respondents were approximately evenly distributed across grade level, and over a third of the respondents (41.2%) reported high family affluence. Overall, 15.2% reported current CCLC use, 11.0% reported current freaking, and 18.5% reported current blunt use; taken together, 25.3% of respondents reported any use of a cigar product. Almost 11% of all respondents reported current cigarette use, 10.7% reported current hookah use, and 22.9% reported current marijuana use.
Youth reporting current CCLC use tended to be male (61.7%) and black (51.5%), with over a third in the 12 th grade. Among this group, almost half (49.0%) reported current freaking and nearly two-thirds (64.3%) reported current blunt use. Almost 43% reported concurrent cigarette use, 39.3% reported concurrent hookah use, and almost three-quarters reported concurrent marijuana use. These characteristics were similar for youth who reported current freaking. Interestingly, only 67.8% of youth reporting current freaking also endorsed current CCLC use. Youth reporting current blunting tended to be male and in older grades in school, but race/ethnicity patterns were slightly different, with more white youth and youth with high SES. Just over half of current blunters also endorsed current CCLC use; less than one-third were concurrent cigarette smokers or hookah users. Across current CCLC users, current freakers, and current blunters, over 70% reported current marijuana use. Table 2 provides the results of the multivariable logistic regression analyses. When all demographic variables were entered into the model, all variables were significantly associated with current CCLC use, current freaking, and current blunting. Odds were significantly higher for males compared to females, higher for blacks and Hispanics compared to whites, and lower for medium and high affluence youth compared to low affluent youth across all three behaviors. Table 3 displays results of the cigar/modification index. Of those who endorsed any cigar product use, CCLC use only was most endorsed (26.3%), followed by Blunt only (25.2%) and all three (ie, CCLC, freaking and blunting; 17.4%). Across all groups, Group 4-freak only-was the least endorsed group. Among cigarette smokers, just over one-quarter did not use any cigar products (ie, no CCLC, freaking or blunting), and nearly equal proportions fell into Group 1 (CCLC only, 20.7%) or Group 7 (CCLC, freaking, and blunting, 20.2%). Among marijuana users, over a quarter (26.8%) reported not using any cigar products (ie, no CCLC, freaking, or blunting), and Group 5-blunt only-was the most endorsed group (18.7%), followed by Group 7 (CCLC, freaking, and blunting, 17.7%) and Group 1 (CCLC only, 16.0%).
We also examined the percentage of freakers and blunters within sociodemographic characteristics who did not concurrently identify as CCLC users to better understand potential implications of misclassification, as shown in Table 4 . There were no unique demographic characteristics of freakers who did not identify as CCLC users. However, bivariate analysis indicated statistically significant differences by race among blunters; 53.9% of white blunters did not identify as a CCLC user, compared to 43.1% of black blunters (OR = 0.65, 95%CI: 0.50, 0.85).
Discussion
This study found that a substantial proportion of high school youth who report using CCLC are modifying them in some way, with nearly half freaking and nearly two-thirds blunting. Given the FDA Center for Tobacco Products recent extension of its regulatory authority to include cigar products, it is imperative to understand more about the prevalence of cigar modification behaviors as well as the reasons for this behavior to inform public health education campaigns, warning requirements, and other regulatory action. This study takes the first step in better understanding the prevalence of this behavior, descriptive characteristics, and co-occurrence of modification and other tobacco use behaviors. Youth who use CCLC as well as youth who modify CCLC were found to concurrently use tobacco at relatively high rates. This has implications as we know that youth who use multiple tobacco products are more likely to become dependent on nicotine and increase long-term risk for chronic disease. 27 Notably, CCLC use and freaking were highest among black youth and males, which could potentially contribute to exacerbating existing disparities in cancer and other chronic diseases where blacks, and particularly black males, experience worse outcomes.
We also found significant co-use of marijuana among youth who use CCLC and modify CCLC. Nearly three-quarters of youth who reported CCLC or modified CCLC use reported use of marijuana, indicating a strong connection between CCLC and marijuana use. This is consistent with other literature that has highlighted co-use of cigars and marijuana and use of cigars for marijuana smoking. 24, 35 Of note, marijuana is not legal in Ohio, where this study was conducted, so it is unclear how this association may vary in states or localities where marijuana use has been legalized. The co-occurrence of marijuana use seen with CCLC is also significantly greater than co-occurrence of marijuana use observed among current cigarette smokers who do not use cigars. In fact, only 36.2% of current cigarette smokers who did not use CCLC also reported current marijuana use. This indicates that the relationship between tobacco products and marijuana varies based on the product; by exploring reasons for this phenomenon, public health may be able to reduce both youth tobacco and youth marijuana use.
Our findings support previous research which indicated that CCLC use may be underestimated [6] [7] [8] [9] and some blunters do not identify as cigar users. 24 We also found a discordant CCLC identity among freakers and blunters. That is, youth who indicated current freaking and current blunting did not simultaneously endorse current CCLC use. We did not find any significant demographic differences for reporting among freakers, but white blunters were significantly less likely to endorse CCLC use compared to black blunters, potentially reducing the actual proportion of white youth using cigar products in some way. By including freakers and blunters in our estimate of any CCLC use, our estimated prevalence increased 1.66 times, from 15.2% to 25.3%. This more inclusive cigar use prevalence is much higher than the national smoking prevalence and higher than the adult smoking rate in Cuyahoga County at 22.3%. 36 Arguably, this should raise the attention of use of this product as having a potentially deleterious effect on the progress made in bringing down the adult smoking rate in the past several decades.
There are limitations to this study that should be noted. First, the sample is limited to one urban county in the Midwest experiencing lower rates of cigarette use, but similar rates of CCLC use compared to national data. [37] [38] [39] Additionally, the item used to assess CCLC use combined cigars, cigarillos and little cigars into a single item. Recent research has found that youth and young adults identify these as unique products used in different situations; different CCLC products are modified for blunts, although research has demonstrated that untipped cigarillos are more often associated with blunting. 40, 41 There may be differences in modification behaviors among the cigar sub-types of users that cannot be detected due to measurement of CCLC use which diminishes our ability to understand if particular types or brands of products are more commonly used for freaking or blunting. Despite these limitations, our work does allow for examination of cigar product modification within a population, a topic necessary for determining evidence-based interventions and policies for CCLC. This is of particular relevance given the FDA Center for Tobacco Products recent decision to extend its regulatory authority to all tobacco products, including cigars. 28 In summary, a large proportion of high school youth report using CCLCs and modifying them by freaking and blunting. Furthermore, 
Declaration of Interests
None declared.
